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CLAIMS 

1. A non-hemoly&c cytolytic agent selected from a peptide, a complex of bundled 

peptides, a mixture of peptides or a random peptide copolymer, said agent having a 
selective cytolytic activity manifested in that it has a cytolytic activity on pathogenic cells, 
being cells which are non-naturally occurring within the body consisting of microbial 
pathogenic organisms and malignant cells;, and it is non-hemolytic, namely it has no 
cytolytic effect on red blooa cells or has a cytolytic effect on red blood cells at 
concentrations which are substantially higher than that in which it manifests said cytolytic 
activity, said non-hemolytic cytolytic agent being selected from the group consisting of: 

(1) a cyclic derivative of a peptide having a net positive charge which is greater than 
+ 1, and comprising both l\-amino acid residues and D-amino acid residues, or 
comprising one or both of LVamino acid residues and D-amino acid residues, and 
comprising an a-helix breakeAmoiety; 

(2) a peptide comprising both LWnino acid residues and D-amino acid residues, 
having a net positive charge which is greater than +1, and having a sequence of 
amino acids such that a corresponding amino acid sequence comprising only 
L-amino acid residues is not foundMn nature, and cyclic derivatives thereof; 

(3) a complex consisting of a plurality bf 2 or more non-hemolytic cytolytic peptides, 
each peptide having a net positive charge which is greater than +1, and comprising 
both L-amino acid residues and D-am\no acid residues, or comprising one or both 
of L-amino acid residues and D-amin© acid residues and comprising an a-helix 
breaker moiety, or cyclic derivatives of me foregoing, said peptides being bundled 
together by the use of a linker molecule cavalently bound to each of the peptides; 

(4) a mixture consisting of a plurality of 2 oik more non-hemolytic cytolytic peptides, 
each peptide having a net positive charge whicMs greater than +1 , and comprising 
both L-amino acid residues and D-amino a0id residues, or comprising one or both 
of L-amino acid residues and D-amino acid residues and comprising an a-helix 
breaker moiety, or cyclic derivatives of the foregoing; and 

(5) a random copolymer consisting of different ratios of a hydrophobic, a 
positively charged and a D-amino acid. 
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2. The c y c,ic peptide according to claim Wlmprisnl both D . mi L . amino 

= d endues havmg a se,ue„ce such tha, a homo/eous ope „. chain ^ 
on, y L- or o„, y D . amin0 acid residues and „ / ^ ^ ^ P = 

pepu C as an a . h e„ x conf^rarion a/has a broad spec,™ cy ,o, yti c aciviL 
manifested on a variety of cells. 7 ""ivity 



3. The cclic peptidelccording „ cl a im 2 , which is . cyc|ic dia 

from pardaxm or mel.i,in or froWragmems .hereof. . 

The cycl ic peptide aLrdi„ s ,o daim 3,1 which the net positive cnar , e 
8 rea,er than + I h due ,o the nativeUo acid composition, or is attained h neutral 
of free carooxyl groups or hy ,he ak,o„ of positive* charged amino acid residues nlr 
posmvely charged chemical groups. \ " 

*• The cyclic peptide accordiV ,„ daim 4 ,' whic „ „ 

,s,ereorner of pardaxin or of a fragmeLhereof to which Lys residues have heen a 
«o ,he N-,erm,„us and/or aminoohylaminc^roups have heen added to the C-terminus 



according ,o claim 5, selected from the. cyclic 

(SOS Km- -Su-SS ,*rafe|.WMi) " 



6 * The cyclic pepti 

pardaxin-derived peptides hereinVesignated peptides sfe^^quTnf 
- * : 36..<^icKJ P3 ]P7L!8L\ [ l-22]- P ar.f the sequence: 

Cys-Lys-Gly-Phe-PheVla-Leu-Ile-Pro-Lys-Ile-Ile-Ser- 
Ser-Pro-Leu-Phe-LyVThx-Lej^lser-Ala-Val-Cys 



87. Cyclic K 1 K 2 rD]p7 t I 8t 19 n *» r u 

LL/jr L i? ll-2Q]-par of the sequence: 

Cys-Lys-Lys-Gly-Phe-Phe-Alkeu-Ile-Prp-Lys-Ile-Ile-Ser- 
Ser-Pro-Leu-Phe-Lys-Thr-Au-Leu-Ser-Ala-Val-Cys 



88. Cyclic Kl [D]P? Ll8 L 19 ri.27lW.ftK 

M-^J-jpar of the sequence: 

Cys-Lys-Lys-Lys-Gly-Phe-Phe-AlaAu-Ile-Prp-Lys-Ile-Ile- 

Ser-Ser-Pro-Leu-Phe-Lys-Thr-lA.eu-Ser-Ala-Val-Cys 

I 
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7. The peptide according to claim 1(2), comprising both L-amino acid residues and 

D-amino acid residues and paving a sequence of amino acids such that a corresponding 
amino acid sequence comprising only L-amino acid residues is not found in nature. 



8. The peptide according to claim 7, having the following characteristics: 

(a) it is a non-natural syntheticVpeptide composed of varying ratios of at least one 
hydrophobic amino acid arid at least\one positively charged amino acid, and in which 
sequence at least one of the amino acid Residues is a D-amino acid; 

(b) the peptide has a net positive charge which is greater than +1 ; and 

(c) the ratio of hydrophobic to positively charged amino acids is such that the peptide 
is cytolytic to pathogenic cells but does not ca^ise cytolysis of red blood cells. 



The peptide according to claim 



S^'wherein tKe^positi 



positively charged amino acid is 



9. 

selected from lysine, arginine and histidine, and^the hydrophobic amino acid is selected 
from leucine, isoleucine, glycine, alanine, valine, phenylalanine, proline, tyrosine and 
tryptophan. 



10. The peptide according to claim 9, wherein the net positive charge greater than 
+ 1 is due to the amino acid composition or to the addition of positively charged chemical 
groups, or which hydrophobicity ma\be decreased by the addition of - polar amino acids 
such as serine, threonine, methionine, aWragine, glutamine and cysteine. 

11. The peptide according to claim 10 having ftt least 6 amino acid residues, in 
which the hydrophobic amino acid is leucine, alanind or valine, and the positively charged 
amino acid is lysine. 



12. The peptide according to claim lA , being a diastereomer of a 6-mer, 8-mer or 

12-mer Deotide composed of leucine and lysine, in which at least one third of the sequence 
is composed of D-amino acids, but exiting the peptide herein designated 2^ 
23. Lvs-Leu -Leu-Leu -LVs-Leu-Leu -Leu -Lys-JLeu-Leu-Ly s-NH 2 
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13. A Leu/Lys diastereomer according to claim 12, select^Tfrom the peptides herein 

designated 24 to 29, (SEQ ID NO: 24-29, respectively) of th^^ence: 

24. Lys-Leu -Leu-Leu -Lvs-Leu-Lvs-_^^-Lys -Lpn-T yg-NH: 
Lys-Lys -Leu-Leu -Lys-Leu-Ly| ^eu -Lvsj^eu-T .ys-T y^-N^ 
Lvs-Leu -Leu-Leu-Lvs-LeqjLeu-Leu -Lvs-Leu-Leu-Lvs-NFL 



25. 
26. 
27. 
28. 
29. 



Lvs-Leu -Leu-Leu- Lvs-l^-Lvs -Leu-Lys-I .eu-T^ii-T ,v^mi^, 
Lys-Leu-Leu - Leu - 
Lys -Leu -Leu- Leu 




14. 



The cyclic derivative of a non-natural synthetic peptide according to -any ■one-of^ 
claims 7 - 1 -3, selected from theVpeptides herein designated 92-9§j of the sequence: 

92. Cyclic Cys Lys Leu IW Leu Lys Leu Leu Leu Lys Leu Leu Lys Cys 

93. Cyclic Cys Lys Leu Le\ Leu Lys Leu LysJLeu Lys Leu Leu Lys Cys 

94. HN - Lys Leu Leu LeuS Lys Leu Leu Leu LysJLeu Leu Lys - CO 



95. HN - Lys Leu Leu Leu LvsYeu Lys Leu Lys Leu Leu Lys - CO 



15. A complex of bundled peptides according to claim 1(3) consisting of a plurality 

of 2 or more non-hemolytic cytolytic peptides according to ^y 0 one of clainio 1 - 14» said 

\ A 

peptides being bundled together through a linker mole\ule covalently bound to each of the 
peptides. 



16. The complex according to claim 15, wherein thV bundle is composed of 2 or 

more, preferably 5, molecules of the same peptide or of different peptides, and the linker 
is a peptide according to any one of the preceding claims or a dprnmonly used linker. 



17. The complex according to claim 16 selected from the bundled Lys/Leu 

diastereomers herein designated 96 and 97: 

96. (P]-L3,4,8,10.K4L 8 C) 5 [Dj-LSASJO.K^g of the seqlence: 
(Lys-Leu -Leu-Leu -Lys-Leu-Leu-Leu-LvsJ^-Leu-Lys-cX-NH 2 ) 5 Lys-Le u-Leu - 
I^-Lys-Leu-Leu-L^-Lys-Lieu-Leu-Lys-NHi t 5EQ *>uov WcurylzV) 

0 
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97.([D]-L3,4,8,10_k 5 l 7 Q 5 [D]- L 3 ,4,8, 10_k 4 l 9 of the sequence: 
(Lysieu-Leu^-Lys-Leu-^ Lys-Leu-Leu- 
Leu-Lys-Leu-Leu -Leu -Lvs-Leu-I,eu-T .ys-NH 2 lt> uo* '• ^-1 ^ 1*0) 



18 



The mixture according to claim- j(4) costing of a plurality of 2 or more 
0^ non-hemolytic cytolytic peptides, wherei/ thi peptifi^sjiBe as defined - ' 



■ 1 to \A . 



i n nny one of claims- 
A 




22. 



19. The mixture according to claim 18 comprising a mixture of Lys/Leu 12-mer 

peptide diastereomers. 



The non-hemolytic cytoWtic random copolymer according toi. claim 1(5), 
consisting of different ratios of a hydJbphobic, a positively charged and a D-amino acid, 

21. The non-hemolytic cytolytic random copolymer according to claim 20, 

composed of lysine, leucine and D-leucine hAe ratio 1 : 1 : 1, 2 : 1 : 1 or 3 : 1 : 1 (Mol). 

A^phannaceutical imposition comprising a non-hemolytic cytolytic agent 
^20 according ta nnyffie of claims lVl , and a pharmaceutical^ acceptable carrier. 

23. The pharmaceutical composition ac<fordin| to claim 22, for the treatment of 
infections caused by pathogenic organ\sms / 

V > 

24. The pharmaceutical composition according to claim 23, wherein the pathogenic 
organism is selected from bacteria, fungi, protozoa, mycoplasma and virus. 

25. The pharmaceutical composition according to claim 24, wherein the pathogenic 
organism is a bacterium. 



30 



26. 



cancer. 



The pharmaceutical composition according to claim 22, for the treatment of 
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